^Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 0-027836 

(43)Date of publication of application : 27.01 .1998 



(51)lnt.CI. 

(21) Application number : 08-182000 

(22) Date of filing : 1 1 .07.1996 



H01L 21/68 

(71) Applicant : SONY CORP 

(72) lnventor : YAMANAKA HIDEO 



(54) MANUFACTURE OF SEMICONDUCTOR DEVICE AND SEMICONDUCTOR 
MANUFACTURING DEVICE 



in r= Vk * 
I 



5 J 0 1 



S ! 02 



3103 



S 1 04 



S 1 0B 



SJ 1 0 



3 B 



3JJ 7 * - 3A 2T 



(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the yield of 
the production of a semiconductor device by a 
method wherein after inspection of the operation of a 
functional element is made, the processes extending 
over from a protective tape pasting process to 
background, dicing, die-bonding, wire-bonding and 
packaging processes are continuously executed. 
SOLUTION: Inspection of the operation of a 
functional element is made (S101), a protective tape 
is stuck on the surface of a substrate to shave the 
rear of the substrate and thereafter, an ultraviolet 
irradiation-cured dicing tape is pasted on the rear of 
the substrate (S102 to S104). The substrate is cut to 
form a plurality of chip components and ultraviolet 
rays are irradiated on the dicing tape and the protective tape to cure the dicing and 
protective tapes (S105). Then, the protective tape is separated from the surface of the 
substrate and a paste material, with which the chip components and a package member 
are bonded together, is cured by heating (S1 17), terminals of the chip components and the 
package member are wired (S1 18) and the chip components are sealed to constitute a 
package (S119). Accordingly, the yield of the production of a semiconductor device can be 
enhanced. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A process of conducting performance test of two or more functional devices 
formed on the surface of a substrate, and a process of sticking masking tape on the surface 
of said substrate after an inspection, A process which deletes a rear face of said substrate 
and is made into predetermined thickness while protecting said functional device with said 
masking tape, A process of sticking a dicing tape on a rear face of said substrate, and a 
process of cutting said substrate, dividing for two or more functional devices of every, and 
forming a chip, A process of taking up said chip from said dicing tape, and carrying it in a 
predetermined package member via predetermined paste material, A process of wiring 
electrically a process which stiffens said paste material, and said chip and a terminal of said 
package member, A manufacturing method of a semiconductor device comprising a 
process of closing said chip and constituting a package, and performing between each of 
these processes by continuous processing via an automatic conveyor style. 
[Claim 2]A manufacturing method of the semiconductor device according to claim 1, 
wherein a surface-active agent contains in adhesives of said masking tape. 
[Claim 3]A manufacturing method of the semiconductor device according to claim 1 , 
wherein said masking tape is a firing exfoliation type by heating. 
[Claim 4]A manufacturing method of the semiconductor device according to claim 1, 
wherein said masking tape is a self-contraction type by heating. 
[Claim 5]A process of conducting performance test of two or more functional devices 
formed on the surface of a substrate, and a process of sticking on the surface of said 
substrate after an inspection masking tape which comprises a UV irradiation hardening type 
and a self-exfoliation type, A process which deletes a rear face of said substrate and is 
made into predetermined thickness while protecting said functional device with said 
masking tape, A process which makes said masking tape irradiate with and harden 
ultraviolet rays after cutting said substrate, dividing for two or more functional devices of 
every and forming a chip, a process of sticking a dicing tape on a rear face of said 
substrate, and, A process of taking up said chip from said dicing tape, and carrying it in a 
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predetermined package member via predetermined paste material, A process which 
stiffens said paste material, and a process which heats said masking tape and carries out 
self-exfoliation, A manufacturing method of a semiconductor device comprising a process 
of wiring said chip and a terminal of said package member electrically, and a process of 
closing said chip and constituting a package, and performing between each of these 
processes by continuous processing via an automatic conveyor style. 
[Claim 6]A manufacturing method of the semiconductor device according to claim 5 heating 
said masking tape and carrying out self-contraction exfoliation within heating apparatus 
which stiffens this paste material after carrying said chip in said package member via said 
paste material. 

[Claim 7]A manufacturing method of the semiconductor device according to claim 5 heating 
said masking tape and carrying out self-contraction exfoliation within a mounting apparatus 
which carries said chip in said package member via said paste material. 
[Claim 8]A manufacturing method of the semiconductor device according to claim 5 also 
performing a process from measurement to product packing by continuous processing via 
said automatic conveyor style after a process of closing said chip and constituting a 
package when using that by which plating processing was beforehand performed to steel 
materials as said package member. 

[Claim 9]A semiconductor manufacturing device which sticks masking tape on the surface 
of a substrate in which a functional device was formed, comprising: 
A sticking means for sticking said bigger masking tape than area of the surface of this 
board on the surface of said substrate. 

A cutting means which cuts said masking tape stuck by said sticking means along with an 
outer diameter of said substrate. 

A transportation device which moves a contact position of said cutting means and said 
masking tape. 

[Claim 10]lt is a semiconductor manufacturing device which cuts a substrate with which UV 
irradiation hardening type masking tape is stuck on the surface, and a UV irradiation 
hardening type dicing tape is stuck on a rear face, A semiconductor manufacturing device 
having a UV irradiation means to irradiate the surface and a rear face of this board with 
ultraviolet rays, and to stiffen this masking tape and said dicing tape after cutting said 
masking tape and said substrate. 

[Claim 11]A semiconductor manufacturing device which carries in the surface a chip in 

which masking tape has stuck to a predetermined package member, comprising: 

A loading means for carrying said chip to a prescribed position of said package member. 

A heating method which heats said masking tape after loading of said chip by said loading 

means. 

A suction stripping means which attracts said masking tape which heated and carried out 
self-contraction by said heating method, and exfoliates from the surface of said chip. 
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[Claim 12]A semiconductor manufacturing device to which heat cure of the paste material 
for pasting up a chip in which masking tape has stuck, and a predetermined package 
member on the surface is carried out, comprising: 
A transportation means which conveys said package member. 

A heating method which heats said masking tape during conveyance by said transportation 
means. 

A suction stripping means which attracts said masking tape which heated and carried out 
self-contraction by said heating method, and exfoliates from the surface of said chip. 

[Claim 13]A transportation means which conveys said package member by which it is a 
semiconductor manufacturing device which wires electrically a chip in which masking tape 
has stuck, and a terminal of a predetermined package member, and said chip was carried 
in the surface, A heating method which heats said masking tape during conveyance by said 
transportation means, A suction stripping means which attracts said masking tape which 
heated and carried out self-contraction by said heating method, and exfoliates from the 
surface of said chip, A semiconductor manufacturing device provided with a wiring means 
for wiring electrically said chip after said masking tape exfoliates, and a terminal of said 
package member. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the manufacturing method and 
semiconductor manufacturing device of a semiconductor device which perform even the 
package process of a chip automatically at least from the performance-test process of a 
functional device. 
[0002] 

[Description of the Prior Art]ln manufacture of a semiconductor device, after forming two or 
more functional devices in substrates, such as silicon, using various manufacturing 
installations arranged in a clean room, the performance test of this functional device is 
conducted in the state of the substrate. After conducting the performance test, this 
substrate is divided for every functional device, and it is considered as a chip, and this chip 
is carried in a predetermined package member, electric wiring is performed, packaging, 
such as closure by mold resin and a hermetic seal in a hollow package, is performed, and 
the product is completed. 

[0003]Generally the final process to the last check and packing is respectively performed 
independently like the assembler to loading to a package member from division of the 
inspection process of the functional device formed in the substrate, and the substrate after 
an inspection, electric wiring, and packaging, and a physical distribution may be performed 
between each process. 
[0004] 

[Problem(s) to be Solved by the lnvention]When each process is performed independently 
in this way, however, the stagnation loss between each process, It has been a problem, 
when each physical distribution between processes and the dust deposition in the case of 
storage, water absorption, a packing loss, etc. pose a problem and aim at production lead 
time shortening as the whole, a productivity drive, the yield, and improvement in quality and 
reliability. 

[0005]Although assembling from this inspection process and performing even a process 
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and a final process continuously is also considered, it is necessary no to perform processes 
in a clean room, and if very large-scale equipment is not prepared, it is unrealizable 
because of adhesion of garbage in a chip, or prevention with a crack. 
[0006] 

[Means for Solving the ProblemJThis invention is a manufacturing method twist ' 
semiconductor manufacturing device of a semiconductor device accomplished in order to 
solve such a technical problem. Namely, a manufacturing method of a semiconductor 
device of this invention, A process of conducting performance test of two or more functional 
devices formed on the surface of a substrate, and a process of sticking masking tape on 
the surface of a substrate after an inspection, A process which deletes a rear face of a 
substrate and is made into predetermined thickness while protecting a functional device 
with masking tape, A process of sticking a dicing tape on a rear face of a substrate, and a 
process of cutting a substrate, dividing for two or more functional devices of every, and 
forming a chip, A process of taking up a chip from a dicing tape and carrying it in a 
predetermined package member via predetermined paste material, A process of wiring 
electrically a process which stiffens paste material, and a chip and a terminal of a package 
member, and a process of closing a chip and constituting a package are comprised, and 
between each of these processes is performed by continuous processing via an automatic 
conveyor style. 

[0007]A process of conducting performance test of two or more functional devices formed 
on the surface of a substrate, A process of sticking on the surface of a substrate after an 
inspection masking tape which comprises a UV irradiation hardening type and a heat 
contraction type, A process which deletes a rear face of a substrate and is made into 
predetermined thickness while protecting a functional device with this masking tape, A 
process which makes masking tape irradiate with and harden ultraviolet rays after cutting a 
substrate, dividing for two or more functional devices of every and forming a chip, a process 
of sticking a dicing tape on a rear face of a substrate, and, A process of taking up a chip 
from a dicing tape and carrying it in a predetermined package member via predetermined 
paste material, A process which stiffens paste material, and a process which heats masking 
tape and carries out self-contraction exfoliation, A process of wiring a chip and a terminal of 
a package member electrically, and a process of closing a chip and constituting a package 
are comprised, and between each of these processes is also performed by continuous 
processing via an automatic conveyor style. 

[0008]As a semiconductor manufacturing device which sticks masking tape on the surface 
of a substrate in which a functional device was formed, It has a sticking means for sticking 
bigger masking tape than that area on the surface of a substrate, a cutting means which 
cuts masking tape stuck by a sticking means along with an outer diameter of said substrate, 
and a transportation device which moves a contact position of this cutting means and 
masking tape. 

[0009]lf it is in a semiconductor manufacturing device which cuts a substrate with which UV 
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irradiation hardening type masking tape is stuck on the surface, and a UV irradiation 
hardening type dicing tape is stuck on a rear face, After cutting a substrate, it has a UV 
irradiation means to irradiate the surface and a rear face of the substrate with ultraviolet 
rays, and to stiffen masking tape and a dicing tape. 

[0010]ln a semiconductor manufacturing device which carries in the surface a chip in which 
masking tape has stuck to a predetermined package member, It has a loading means for 
carrying a chip to a prescribed position of a package member, a heating method which 
heats masking tape after loading of a chip by this loading means, and a suction stripping 
means which attracts masking tape which heated and carried out self-contraction by a 
heating method, and exfoliates from the surface of a chip. 

[0011]ln a semiconductor manufacturing device to which heat cure of the paste material for 
pasting up a chip in which masking tape has stuck, and a predetermined package member 
on the surface is carried out, It has a transportation means which conveys a package 
member, a heating method which heats masking tape during conveyance by a 
transportation means, and a suction stripping means which attracts masking tape which 
heated and carried out self-contraction by a heating method, and exfoliates from the 
surface of a chip. 

[0012]ln a semiconductor manufacturing device which wires electrically a chip in which 
masking tape has stuck to the surface, and a terminal of a predetermined package 
member, A transportation means which conveys a package member in which a chip was 
carried, and a heating method which heats masking tape during conveyance by a 
transportation means, It has a wiring means for wiring electrically a suction stripping means 
which attracts masking tape which heated and carried out self-contraction by a heating 
method, and exfoliates from the surface of a chip, and a chip after masking tape exfoliates 
and a terminal of a package member. 

[0013]ln a manufacturing method of a semiconductor device in this invention, masking tape 
is stuck after performance test of a functional device to a substrate face, Since a functional 
device can be protected with the masking tape from a back grinding process to a dicing 
process and a die-bonded process, it can be equal also to some dust deposition, and 
continuous processing of between each process can be carried out with easy equipment. 
[0014]By what a UV irradiation hardening type and heat contraction type thing is used for 
as masking tape. Masking tape can be heated, self-contraction exfoliation can be carried 
out immediately after a die bonded or just before paste material hardening or a wire bond, 
and continuous processing between each process including masking tape exfoliation can 
be performed now. 

[0015]As a semiconductor manufacturing device which sticks masking tape on the surface 
of a substrate, since a contact position of masking tape and a cutting means is movable by 
a transportation device, even when piece condition of a cutting means has fallen, a place 
with a sufficient piece condition of the cutting means can be chosen, without exchanging 
cutting means. 
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[0016]ln a semiconductor manufacturing device which cuts a substrate, After cutting a 
substrate, by a UV irradiation means, surface masking tape and a dicing tape on the back 
can be irradiated with ultraviolet rays almost simultaneous, and hardening of masking tape 
by cutting of a substrate and UV irradiation and a dicing tape can be performed 
continuously. 

[0017]ln a semiconductor manufacturing device which carries a chip to a predetermined 
package member, Since masking tape is heated by a heating method, and masking tape 
carries out self-contraction and draws in in this state with this heating at a suction stripping 
means after carrying a chip by a loading means, masking tape can be easily exfoliated 
continuously immediately after carrying a chip. 

[0018]With a semiconductor manufacturing device which carries out heat cure, paste 
material. By heating masking tape by a heating method during conveyance of a package 
member by a transportation means, self-contraction of this masking tape is carried out, by a 
suction stripping means, it can exfoliate easily and exfoliation of masking tape and heat 
cure of paste material can be continuously performed now. 

[0019]With a semiconductor manufacturing device which wires electrically, a chip and a 
terminal of a predetermined package member. Since masking tape is heated, self- 
contraction is carried out by a heating method and it draws in by a suction stripping means 
while conveying a package member in which a chip was carried, masking tape can be 
exfoliated without through [just before performing electric wiring with a chip and a terminal 
of a package member ] a help. 
[0020] 

[Embodiment of the lnvention]Below, the embodiment in the manufacturing method and 
semiconductor manufacturing device of a semiconductor device of this invention is 
described based on figures. The flow chart, drawing 2 - drawing 4 drawing 1 explains the 
embodiment in the manufacturing method of the semiconductor device of this invention to 
be are an outline sectional view which illustrates the manufacturing method of a 
semiconductor device in order. 

[0021 ]ln carrying out continuous processing of each process mainly via a predetermined 
automatic conveyor style, in the manufacturing method of the semiconductor device in this 
embodiment, the feature is that is easy equipment and it enables it to protect the surface of 
a substrate. 

[0022]There are three which he follows to either ** - ** using even Steps S101-S105 as 
common as a flow of processing, as shown in drawing 1 . First, Steps S101-S105 which 
become common are explained. In the performance test shown in Step S101 , a 
predetermined input signal is given to functional devices, such as a transistor formed in the 
substrate, and operation is inspected based on the output signal over this to them. 
[0023]ln the masking tape attachment shown in the following step S102, in order to protect 
a functional device, processing which sticks the masking tape which is a UV irradiation 
hardening type on the surface of a substrate, and comprises a heat contraction type is 
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performed. And in back grinding shown in Step S103, the rear face of a substrate in which 
a functional device is not formed is deleted, and a substrate is made into predetermined 
thickness. 

f00241 Drawing 2 (a) - (c) supports Steps S101-S103 shown in drawing 1. That is, as shown 
in drawing 2 (a), after forming the predetermined functional device 2 in the surface of the 
substrate 1, an inspection is conducted and the masking tape 3 as shown in drawing 2 (b) 
is stuck. This masking tape 3 The UV irradiation hardening type adhesives 31 (for example, 
20-40-micrometer thickness) and the heat contraction type base film 32. (For example, 40- 
micrometer thickness) from - it is constituted, and an acrylic thing is used as the adhesives 
31 and the thing of a polyolefin system and a polypropylene system is used as the base film 
32. 

[0025]Here, as initial adhesive strength of the masking tape 3, although it changes by the 
surface unevenness shape of the substrates 1, such as size of the chip after cutting, and a 
wafer, membraneous quality, etc., 50 to 300 (g/25mm) grade is used. 
[0026]Since the pressure at the time of poor marking grinding the rear face of the substrate 
1 at a next process in the performance test of a functional device in the case of the Bad ink- 
marks method instead of a mapping mode is concentrated and added to the substrate 1 via 
Bad ink marks, Thickness of the adhesives 31 of the masking tape 3 is made thicker than 
the height of Bad ink marks. Thereby, the adhesives 31 achieve the duty of shock 
absorbing material, mitigate the pressure concentration to the substrate 1 from Bad ink 
marks, and can prevent a crack of the substrate 1 now. 

[0027]ln back grinding of the rear face of the substrate 1 shown in drawing 2 (c). For 
example, rough grinding is carried out with an about [ #320 No. ] grinding stone, the 
thickness of the substrate 1 is ground from 620 micrometers to about 420 micrometers, 
after that, precision grinding is carried out using an about [ #2000 No. ] grinding stone, and 
the thickness of the substrate 1 is ground from 420 micrometers to about 400 micrometers. 
And it etches into the rear face of the substrate 1 if needed, and distortion of the substrate 1 
produced in grinding is removed. 

[0028]ln this back grinding process, in order to delete the rear face of the substrate 1, a 
pressure is applied from the surface of the substrate 1 , but since the masking tape 3 is 
stuck on the surface of the substrate 1, dust to the element region 2 and crack adhesion 
can be prevented. 

[0029]Next, in the dicing tape attachment shown in Step S104 of drawing 1 , processing 
which sticks a dicing tape on the rear face of the substrate which back grinding completed 
is performed. As shown in drawing 3 (a), the dicing tape 4 is a general-purpose UV 
irradiation hardening type tape, for example, acrylic UV irradiation hardening type 
adhesives (10-micrometer thickness) are attached to the base film (80-micrometer 
thickness) of a polyolefin system or a vinyl chloride system. 

[0030]Here, although based also on the size of the chip after cutting as the dicing tape 4, 
adhesives are set up so that the adhesive strength after UV irradiation hardening may 
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become 50 (g/25mm) order. That is, although a non-UV irradiation hardening type tape may 
be sufficient at this time, adhesive strength is taken as adhesive strength 50 (g/25mm) 
suitable grade which does not interfere with a die-bonded pickup, although based also on 
the size of a chip. 

[0031]Next, in the dicing + UV irradiation shown in Step S105 of drawing 1. A substrate is 
cut from on masking tape using a predetermined dicing blade, Full cutting dicing which cuts 
a dicing tape deeply to 30-40 micrometers is performed, Then, both masking tape and a 
dicing tape are irradiated with ultraviolet rays, each adhesives are stiffened, and adhesive 
strength with the chip, masking tape, and dicing tape which are formed by next division is 
reduced enough. 

[0032]As shown in drawing 3 (b), in dicing, full cutting dicing of the substrate 1 is carried out 
using the dicing blade which is not illustrated, and two or more chips 10 are formed. 
Although generated by the cutting waste of the substrate 1 or the dicing tape 4 as the dust 
D in the case of this dicing, it does not adhere to the element region 2 directly only by 
adhering on the masking tape 3. 

[0033JUV irradiation performed after full cutting dicing is performed in the UV irradiation part 
provided into the same dicer. This dicer is mentioned later. 

[0034]Next, the processing which progresses to ** is explained. In the die bonded first 
shown in Step S1 16, the formed chip is taken up from a dicing tape and processing which 
carries to package members, such as a leadframe and a hollow package, is performed. 
[0035]As shown in drawing 3 (c), in dicing, in order to take up the predetermined chip 10, it 
thrusts up from the dicing tape 4 bottom, and the chip 10 is thrust up using the pin P, 
vacuum absorption of this is carried out using flat collet C, and it carries to a predetermined 
package member. 

[0036]ln this pickup, since the masking tape 3 is stuck on the surface of the chip 10, even if 
it uses flat collet C, the element region 2 is not touched directly, and even if the dust D is 
caught between flat collet C and the chip 10, a crack is not attached to the element region 
2. 

[0037]That flat collet C can be used in this pickup, Also when dealing with the chip 10 in 
which sizes differ, it can take up using the same flat collet C, and there is also a merit that 
exchange of the collet in size change becomes unnecessary, and can improve productivity 
substantially. 

[0038]Next, heat cure of the paste material which has pasted up exfoliation of the masking 
tape currently stuck on the surface of the chip, and a chip and a package member as a 
masking tape exfoliation + cure shown in Step S1 17 is performed continuously. 
[0039]The heating furnace provided with the tape peeling function mentioned later and 
heating functions performs this processing. That is, while conveying the package member 
in which the chip was carried, an around 100 ** clean hot wind is sprayed on masking tape, 
and self-contraction is carried out. Then, heating (for example, 200 ** 1 minute) for carrying 
out suction removal of the masking tape which carried out self-contraction, continuing 
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conveyance further, and stiffening paste material by vacuum suction, is performed. 
[0040]prawing 4 shows the state of self-contraction exfoliation of masking tape, and, in the 
case of a leadframe, (b) of (a) is a case of a hollow package. The chip 10 is pasted up on 
the die pad 21 via the paste material 1 1 , while conveying this leadframe 20, in the case of 
the leadframe 20 shown in drawing 4 (a), the hot wind of clean N 2 is sprayed, and self- 
contraction of the masking tape 3 is carried out. And it exfoliates by carrying out vacuum 
suction. 

[0041 ]ln the case of the hollow package 30 shown in d raw ing 4 (b), the chip 10 is pasted up 
on that centrum via the paste material 1 1 , and the hot wind of clean N 2 is sprayed, 

conveying the hollow package 30 in this state. Self-contraction of the masking tape 3 is 
carried out by this, and it exfoliates by vacuum suction. When using the bad hollow 
package 30 of heat conduction at this time, preheating at about 50 ** is desirable. 
[0042]Even if it is a case where which package member is used, into the same heating 
furnace, self-exfoliation of the masking tape 3 is carried out by heat contraction, and while 
performing continuous carrying, heating for stiffening the paste material 11 is performed. 
[0043]Next, processing which wires electrically the chip in which masking tape exfoliated, 
and the predetermined terminal of a package member as a wire bond shown in Step S1 18 
of drawing 1 is performed. The bonding wire of for example, the diameter of 25 micrometer 
is used, and wiring is performed by the temperature of a chip being 150 **. 
[0044]Subsequently, closure processing of a chip is performed as packaging shown in Step 
S1 19. When the leadframe 20 shown in drawing 4 (a) is used, the chip 10 is really closed 
with epoxy system mold resin, for example by the transfer mold method. When the hollow 
package 30 shown in drawing 4 (b) is used, A stage sealer etc. are used for the hollow 
package 30, a glass seal is performed or potting closure by transparent resin is performed. 
A semiconductor device is completed by this. 

[0045]Next, the case where it progresses to ** from processing of Steps S101-S105 is 
explained. In the die-bonded + masking tape exfoliation first shown in Step S126, after 
taking up a chip from a dicing tape and carrying it to package members, such as a 
leadframe and a hollow package, continuous processing which exfoliates the masking tape 
currently stuck on the chip is performed. 

[0046]The mechanism in which the die bonder used here takes up a chip, It has a 
mechanism which applies paste material to the prescribed position of a package member, 
what is called a die-bonding mechanism that carries a chip to a package member, and a 
mechanism which heats masking tape, carries out self-contraction and exfoliates by 
vacuum suction. This die bonder is mentioned later. 

[0047]Next, heat cure of the paste material which has pasted up the chip and the package 
member is performed as a paste material cure shown in Step S127. Although heat cure of 
this paste material is performed using a predetermined heating furnace, it is connected with 
the previous die bonder via the automatic conveyor style, and automatic predetermined 
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heat-treatment will be performed succeeding the die-bonded and masking tape exfoliation 
back. 

[0048]Subsequently, processing which wires a chip and the terminal of a package member 
electrically by a bonding wire is performed as a wire bond shown in Step S128. It is 
connected with a previous heating furnace via an automatic conveyor style, and the wire 
bonder which performs wiring processing can also be continuously processed now. 
[0049]And the chip carried in the package member is closed as packaging shown in Step 
S129, and a package is completed. When a leadframe is used as a package member, a 
chip is really closed with epoxy system mold resin, for example by the transfer mold 
method. When a hollow package is used, A stage sealer etc. are used for a hollow 
package, a glass seal is performed or potting closure by transparent resin is performed. 
Thereby, a semiconductor device is completed. 

[0050]Next, the case where it progresses to ** from processing of Steps S101-S105 is 
explained. As a die bonded first shown in Step S136, a chip is taken up from a dicing tape 
and processing carried to package members, such as a leadframe and a hollow package, is 
performed. 

[0051 ]ln the paste material cure shown in the following step S137, heat cure of the paste 
material which has pasted up the chip and the package member is performed. The heating 
furnace used here as well as the point is connected with the die bonder via the automatic 
conveyor style, and automatic heat-treatment will be performed succeeding the die-bonded 
back. At this time, it is desirable to use the paste material which carries out heat cure below 
70 **. As paste material, the thing of a UV irradiation hardening type or a moisture curing 
type may be used. 

[0052]Subsequently, in the masking tape exfoliation + wire bond shown in Step S138, after 
exfoliating the masking tape currently stuck on the surface of the conveyed chip, 
predetermined electric wiring is performed continuously. 

[0053]That is, in the wire bonder which performs this processing. Just before performing 
wiring by a bonding wire, masking tape is heated and self-contraction was carried out, and 
it has the mechanism which exfoliates by vacuum suction, and the column part and 
capillary for connecting a bonding wire on the carrying path after exfoliation are arranged. 
Masking tape can be exfoliated by this just before a wire bond, without through a help. This 
wire bonder is mentioned later. 

[0054]And processing which closes the chip which the wire bond completed as packaging 
shown in the following step S139 is performed. When a leadframe is used as a package 
member, a chip is really closed with epoxy system mold resin, for example by the transfer 
mold method. When a hollow package is used, A stage sealer etc. are used for a hollow 
package, a glass seal is performed or potting closure by transparent resin is performed. 
Thereby, a semiconductor device is completed. 

[0055]** Even if it is a case where processing [ which ] which is -** is performed, from 
masking tape being stuck on the surface of a chip. Since a crack can be prevented from 
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dust being attached to a functional device or being attached while this masking tape is 
stuck, it can process, even if it does not use equipment of an advanced clean room etc. in 
the meantime. 

[00561 Drawing 5 is a flow chart explaining other manufacturing methods. The 
manufacturing method of this semiconductor device is an example in the case of using 
what comprises a general-purpose UV irradiation hardening type as masking tape stuck on 
a substrate. First, at the performance test of Step S201 , processing which inspects 
operation of the functional device formed in the substrate is performed, and processing 
which sticks UV irradiation hardening type masking tape on the surface of a substrate is 
performed by masking tape attachment of Step S202. When exfoliating masking tape at a 
next process, low adhesive strength and the thing of low tacking force are used so that the 
fail mark ink attached to the substrate by the performance test may not separate, and it is 
made 50 to 200 (g/25mm) grade as the adhesive strength. 

[0057]ln using the thing provided with the adhesives of surface-active agent mixing as 
masking tape, Although it is satisfactory, it is necessary to enable it for keeping the fail 
mark ink attached to the substrate by the performance test from separating, when 
exfoliating masking tape at a next process, and the cutting water in the case of next dicing 
and spin washing to remove adhesives finely in the performance-test judging of a mapping 
mode. 

[0058]Next, in back grinding shown in Step S203, the thickness of a substrate is ground 
from 620 micrometers to about 420 micrometers using a grinding machine, after that, 
precision grinding is carried out using an about [ #2000 No. ] grinding stone, and the 
thickness of the substrate 1 is ground from 420 micrometers to about 400 micrometers. And 
it etches into the rear face of the substrate 1 if needed, and distortion of the substrate 1 
produced in grinding is removed. 

[0059]ln this back grinding process, in order to delete the rear face of a substrate, a 
pressure is applied from the surface of a substrate, but since masking tape is stuck on the 
surface of the substrate, dust to an element region and crack adhesion can be prevented. 
[0060]Subsequently, while making the masking tape stuck on the surface of the substrate 
irradiate with and harden ultraviolet rays as UV irradiation + masking tape exfoliation shown 
in Step S204 (about 200 mJ/cm 2 ), the masking tape after hardening is exfoliated. What is 
necessary is just to remove masking tape on it, as it sticks on the tape for exfoliation in 
order to exfoliate. When a Bad mark method performs performance-test distinction, these 
Bad ink marks are kept from separating, although it is satisfactory in performance-test 
distinction of a mapping mode at this time. 

[0061]Next, in the dicing tape attachment shown in Step S205, the dicing tape which 
comprises a UV irradiation hardening type is stuck on the rear face of a substrate. When 
extending this dicing tape and not extending using the base film of a vinyl chloride system, 
the base film of a polyolefin system is used. 

[0062]Then, after carrying out full cutting dicing of the substrate and forming two or more 
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chips as dicing + UV irradiation shown in Step S206, it irradiates with ultraviolet rays in the 
same dicer, a dicing tape is stiffened, and it is made predetermined adhesive strength. A 
non-UV irradiation hardening type may be used as a dicing tape at this time. 
[0063]Subsequently, the dicing tape to which two or more chips after division are attached 
as dicing tape extension shown in Step S207 is extended, and a crevice of 0.1 mm or more 
is opened between each chip. When this takes up each chip from a dicing tape, it is to keep 
the inverted pyramidal collet from contacting the next chip, when using an inverted 
pyramidal collet. Therefore, when taking up a chip and using a flat collet with contacting 
parts smaller than a chip, dicing tape extension of this step S207 is unnecessary. 
[0064]Next, as a die bonded shown in Step S208, using an inverted pyramidal collet or a 
flat collet, a chip is taken up from a dicing tape and carried to package members, such as a 
leadframe and a hollow package. 

[0065]Then, the paste material for pasting up a chip and a package member is heated and 
(for example, an elevated-temperature short-time hardening type 200 **, 1 minute, and a 
low-temperature long time hardening type 150 **, about 60 minutes) stiffened as a paste 
material cure shown in Step S209. 

[0066]Next, in the wire bond shown in Step S210, a chip and the terminal of a package 
member are wired by a bonding wire. As a bonding wire, the gold streak of the diameter of 
25 micrometer is used, and it wires by heating the temperature of a chip at 150 ** - 250 **. 
[0067]And processing which closes the chip which electric wiring completed as packaging 
shown in Step S211, and constitutes a package is performed. For example, when a 
package member comprises a leadframe, a chip is really closed with epoxy system mold 
resin by the transfer mold method, when a hollow package is used, a glass seal is given 
using A stage sealer etc., and the hermetic seal of the chip is carried out into a centrum. A 
semiconductor device is completed by this. 

[0068]While becoming possible to aim at improvement in productivity by carrying out 
continuous processing of each process to these steps S201-S21 1 using an automatic 
conveyor style, By sticking masking tape on the surface of a substrate, since a crack can 
be prevented from dust adhering to a functional device or adhering, a semiconductor device 
can be manufactured with easy equipment. 

[0069]Next, the embodiment in the semiconductor manufacturing device of this invention is 

described. The semiconductor manufacturing device in this embodiment is used in order to 

realize continuous processing from the manufacturing method of the semiconductor device 

explained previously, i.e., the performance test of a functional device, to packaging. 

[0070]First, the semiconductor manufacturing device shown in drawing 6 is the masking 

tape mounter 100 for sticking the masking tape 3 on the substrate 1 . As shown in drawin g 6 

(a), this masking tape mounter 100 is provided with the following. 

The stage S for carrying out vacuum absorption maintenance of the substrate 1 . 

The cutter K which cuts the masking tape 3 along with the outer diameter of the substrate 1 

after sticking the masking tape 3 on the surface of the substrate 1 . 
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[0071 ]ln order to cut by the cutter K after sticking the masking tape 3, as shown in drawing 
6Jb), the angle of the cutter K is leaned 30 degrees - 45 degrees to compensate for 
camfering to which it was given at the end of the substrate 1 . And the cutter K is rotated 
along with the outer diameter of the substrate 1 at this angle (refer to the two-dot chain line 
arrow shown in drawing 1 (a)). 

[0072]Although there is also a method of heating the cutter blade point for the improvement 
in cutter cutting capacity, when using a heat contraction self-exfoliation type thing as the 
masking tape 3, the temperature of the cutter blade point is held below to the temperature 
(about 70 **) which carries out heat contraction. 

[0073]Thus, it can be made hard to separate from the substrate 1 in the masking tape 3 
after cutting by leaning the cutter K now. The cutter K can be moved now to the sliding 
direction, as shown in the arrow (A) and (B) of drawing 6 (b). By enabling it to move the 
position of the cutter K, even when the piece condition in a contact position with the 
masking tape 3 worsens, It can go out only by moving the position, a place in good order 
can be chosen, without exchanging the cutter K, and the replacing period of the cutter K 
can be substantially extended now. 

[0074]Next, the semiconductor manufacturing device shown in drawing 7 is the dicer 200 
which divides the substrate 1. As shown in drawing 7 (a), this dicer 200, The cut section 
201 for cutting the substrate 1, and the spinner washing section 202 which washes the 
substrate 1 after cutting, The cutting water and the penetrant remover feed zone 203 which 
supply cutting and a penetrant remover (for example, cutting and the penetrant remover of 
carbon dioxide mixing) to the cut section 201 and the spinner washing section 202, It 
comprises the UV irradiation hard spot 205 which makes the arm 204 which conveys the 
substrate 1 to a prescribed position, and the masking tape and dicing tape which were 
stuck on the substrate 1 after cutting the substrate 1 irradiate with and harden ultraviolet 
rays. 

[0075]The substrate 1 before cutting is conveyed where a dicing tape is stuck on a rear 
face from a dicing tape mounter. The substrate 1 is conveyed to the cut section 1, and full 
cutting dicing is carried out with masking tape here. The substrate 1 after cutting is 
conveyed to the spinner washing section 202 by the arm 204, and spin washing and 
desiccation are performed with the penetrant remover supplied from cutting water and the 
penetrant remover feed zone 203. 

[0076]The substrate 1 which washing ended is conveyed by the arm 204 to the UV 
irradiation hard spot 205. As shown in drawing 7 (b), the UV irradiation hard spot 205, It is 
that by which ultraviolet irradiation lamp L is respectively provided in the surface (above) 
and the rear face (below) of the substrate 1 conveyed, While the substrate 1 supported by 
the retaining ring 1a conveys a transportation belt V top, the surface and the rear face of 
the substrate 1 are irradiated with ultraviolet rays, and masking tape and a dicing tape are 
stiffened by the ultraviolet rays. When a dicing tape is a non-UV irradiation hardening type 
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tape, the ultraviolet irradiation lamp by the side of a rear face is unnecessary. 
[0077]When masking tape is a UV irradiation hardening type, irradiate with the ultraviolet 
rays of the specified quantity by the UV irradiation hard spot 205 in the dicer 200 after full 
cutting dicing, it is made to fully harden, and adhesive strength is reduced enough. 
[0078]When masking tape has surface-active agent content adhesives, After full cutting 
dicing, heat pure water (80 ** - 100 **) is made to inject in the spinner washing section 202, 
heat contraction self-exfoliation of the base film is carried out, and removal washing of the 
surface-active agent content adhesives is succeedingly carried out from the surface of a 
chip with pure water. Under the present circumstances, a cleaning effect can be further 
heightened by making pure water contain 5% or less of isopropyl alcohol. 
[0079]lt becomes possible to perform automatically from division of the substrate 1 with 
which masking tape and a dicing tape were stuck to hardening of the masking tape by 
washing and UV irradiation of the substrate 1 , and a dicing tape by using such DAI DA 200. 
Automatically carry of after hardening of masking tape and a dicing tape will be carried out 
by transportation belt V to the following die bonder. 

[0080]The semiconductor manufacturing device shown in drawing 8 is the die bonder 300 
for carrying the chip comparatively therefore formed to a predetermined package member 
by a substrate. The substrate 1 divided by the dicer 200 (refer to drawing 7 ) explained 
previously is conveyed to this die bonder 300, after having been supported by the retaining 
ring 1a. 

[0081 ]The leadframe stocker 301 or hollow package stocker (not shown) which is a 
package member at this die bonder 300 and which stores the leadframe 20 or the hollow 
package (not shown), for example, The dispense nozzle D which applies paste material to 
the prescribed position of the leadframe 20 or a hollow package. It has collet C which 
carries the chip 10 to the prescribed position of the leadframe 20 or hollow package taken 
up and conveyed, and a suction peeling mechanism which carries out suction removal of 
the masking tape by vacuum suction while spraying a hot wind on the chip 10 after loading. 
[0082]The masking tape 3 is stuck on the surface of each chip 10 of the substrate 1 
conveyed from the dicer 200 (refer to drawing 7 ), and collet C takes up the chip 10 via this 
masking tape 3. Conveyance of a pickup and the leadframe 20 of the chip 10 by this collet 
C\ or a hollow package is synchronized, and the chip 10 is carried via paste material to the 
die pad of the leadframe 20 or the hollow package one by one. 

[0083]And the hot wind (about 100 **) of clean N 2 is sprayed on this chip 10 immediately 

after loading. Thereby, the masking tape 3 currently stuck on the surface of the chip 10 
carries out self-contraction with heat. By performing vacuum suction in this state, the 
masking tape 3 which carried out self-exfoliation can be attracted, and it can exfoliate now 
from the chip 10. In the case of the bad hollow package of heat conduction, it is good to 
preheat a suction peeling mechanism at about 50 **. 

[0084]This die bonder 300 is used when applying the flow of ** shown in drawing 1 
provided with the process of exfoliating the masking tape 3 immediately after performing a 

http://ww4.ipdl.inpi^ 12/16/2008 



J.P, 10-027836, A [DETAILED DESCRIPTION] 



Page 13 of 15 



die bonded. 

[0085]ln the case of what is a single individual with the hollow package using ceramics or 
mold resin material. The carrying electrode holder which puts in order and holds plurality is 
prepared, and if it conveys where two or more hollow packages are held in this carrying 
electrode holder, it will become possible to perform the same conveyance as the leadframe 

20. 

[0086]When the lead of two or more hollow packages is connected and it has become 
leadframe-like, to convey like the leadframe 20 which comprises 42 common alloys and 
steel materials, and to perform trim/form of a lead and what is necessary is made just to 
measure at a next process individually. 

[0087]Next, the semiconductor manufacturing device shown in drawing [ 9 is the heating way 
400 for stiffening the paste material for pasting up the chip 10 on package members, such 
as the leadframe 20 and a hollow package. This heating way 400 is provided with the 
function to exfoliate the masking tape 3 just before heating which hardens the paste 
material which pastes up the chip 10. 

[0088]Therefore, even after passing through a die-bonded process, the masking tape 3 is 
stuck, and this heating way 400 is used when applying the flow of ** shown in drawing 1 
which exfoliates at the process of a subsequent paste material cure. 
[0089]The leadframe 20 and hollow package by which the chip 10 in the state where the 
masking tape 3 was stuck on the surface is carried are carried in by transportation belt V in 
the heating way 400. Immediately after this carrying in, while preheating (about 50 **) is 
given with heating with the heater H1 , the hot wind (about 100 **) of clean N 2 heated with 

the heater H is sprayed on the masking tape 3. Self-contraction of the masking tape 3 can 
be carried out by this hot wind, and the masking tape 3 can be exfoliated from the surface 
of the chip 10 by performing vacuum suction in this state. 

[0090]ln the case of the bad hollow package (ceramics and mold resin material) of heat 
conduction, the preheating with the heater H1 is required, but in the case of the leadframe 
20 which comprises good 42 alloy material and steel materials of heat conduction, the 
preheating with the heater H1 is necessarily unnecessary. 

[0091 ]The leadframe 20 or a hollow package is conveyed continuously, and stiffens paste 
material with the following heater H2. Thereby, it becomes possible to perform exfoliation of 
the masking tape 3 and hardening of paste material continuously, conveying the leadframe 
20 or a hollow package. 

[0092]Next, the semiconductor manufacturing device shown in drawing 10 is the wire 
bonder 500 which wires electrically the chip 10, the leadframe 20, or hollow package 
carried in the leadframe 20 or the hollow package. The mechanism which exfoliates the 
masking tape 3 stuck on the surface of the chip 10, the preheating part 501 of the chip 10, 
and the column part 502 which wires the bonding wire W are formed in this wire bonder 
500. 

[0093]Since the masking tape 3 is exfoliated just before a wire bond, such a wire bonder 
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500 is used when applying the flow of ** shown in drawing 1 . 

[0094]The leadframe 20 or hollow package by which the chip 10 in the state where the 
masking tape 3 was stuck on the surface is carried is carried in to the wire bonder 500 by 
transportation belt V. And while being heated by about 50 ** by this preheating part 501, the 
hot wind (about 100 **) of clean N 2 heated with the heater H is sprayed on the masking 

tape 3. 

[0095]Since its heat resistance will improve if the acrylic adhesives of the UV irradiation 
hardening type masking tape 3 carry out UV irradiation hardening, detachability is good 
even if it heats at about 100 **. 

[0096]ln the case of the bad hollow package (ceramics and mold resin material) of heat 
conduction, it is necessary to preheat with the heater H of the preheating part 501 but, and. 
In the case of the leadframe 20 which comprises good 42 alloy material and steel materials 
of heat conduction, preheating with the heater H of the preheating part 501 is necessarily 
unnecessary. 

[0097]The masking tape 3 can be easily exfoliated now from the surface of the chip 10 by 
the masking tape 3 carrying out self-contraction and performing vacuum suction in this 
state by this hot wind. The chip 10 in which the masking tape 3 exfoliated is conveyed 
further, and is heated by the further predetermined elevated temperature (150 ** - 250 **) 
with the heater H by the column part 502. And it wires by the capillary D by taking about the 
bonding wire W between the chip 10, the leadframe 20, or a hollow package. 
[0098]By using such a wire bonder 500, even if it attaches the masking tape 3 to the 
surface of the chip 10 just before the wire bond, it becomes possible to exfoliate the 
masking tape 3 automatically just before a wire bond. 

[0099]At this time, it will be the requisite to perform curing treatment using paste material, 
such as cold cure type paste material 70 ** or less, UV irradiation hardening type paste 
material, and moisture curing type paste material, so that the heat contraction self- 
exfoliation type masking tape 3 may not exfoliate. 

[0100]What is necessary is providing a stocker, or arranging two or more manufacturing 
installations parallel to an automatic transferring machine, and making it just not reduce the 
whole throughput before the low manufacturing installation of a throughput, when producing 
a semiconductor device continuously using each these-explained manufacturing 
installation. 

[0101]Although explanation of the manufacturing method and the manufacturing installation 
was given mainly by making a silicon semiconductor device into an example in this 
embodiment, it is the same even if it is manufacture of compound semiconductor devices, 
such as gallium arsenide. 
[0102] 

[Effect of the InventionjAs explained above, according to the manufacturing method and 
semiconductor manufacturing device of a semiconductor device of this invention, there are 
the following effects. That is, after the performance test of a functional device, each process 
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from masking tape attachment to back grinding, dicing, a die bonded, a wire bond, and 
packaging can be performed continuously at least, and it becomes possible to aim at 
improvement in the production yield. 

[0103]ln using the leadframe to which plating processing was performed beforehand, it can 
assemble from the performance test of a functional device, even trim/form, measurement, 
and packing can be performed continuously, and it becomes possible to plan a productivity 
drive. 

[0104]At the process [ with the masking tape stuck on the surface of the substrate it 
becomes possible to protect a functional device dust deposition and with a crack and 
masking tape is attached ] of a between, the necessity of making a clean level high is lost 
and it becomes possible to perform continuous processing also with easy equipment. Since 
a functional device can be protected with this masking tape, a reliable semiconductor 
device can be provided. 

[0105]Easy moreover, masking tape can be automatically exfoliated without a paste residue 
within a predetermined manufacturing installation by using a heat contraction type thing as 
masking tape, and it becomes possible to attain continuation-ization of each process. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a flow chart explaining the manufacturing method of the semiconductor 
device of this embodiment. 

[Drawing 2] lt is an outline sectional view (the 1) explaining the manufacturing method of this 
embodiment. 

[Drawing 3] It is an outline sectional view (the 2) explaining the manufacturing method of this 
embodiment. 

[ Drawing 4]lt is an outline sectional view (the 3) explaining the manufacturing method of this 
embodiment. 

[Drawing 5] It is a flow chart explaining other manufacturing methods. 
[Drawing 6] lt is a type section figure explaining a masking tape mounter. 
[Drawing 7]lt is a mimetic diagram explaining a dicer. 
[Drawing 8] lt is a mimetic diagram explaining a die bonder. 
[Drawing Q] It is a mimetic diagram explaining a heating furnace. 
[Dra vying 10] It is a mimetic diagram explaining a wire bonder. 
[Description of Notations] 

1 Substrate Two Functional device 3 masking tape Four Dicing sheet 

10 Chip 20 Leadframe 30 hollow packages 

100 Masking tape mounter 200 Dicer 

300 Die bonder 400 Heating furnace 500 Wire bonder 



[Translation done.] 
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